Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.046; wR factor = 0.135; data-to-parameter ratio = 22.6.
In the molecular structure of the title compound, C 20 H 19 Cl 2 NO, the molecule exists in a twin-chair conformation with equatorial dispositions of the 4-chlorophenyl groups on both sides of the secondary amino group; the dihedral angle between the aromatic ring planes is 31.33 (3) . The crystal structure is stabilized by N-HÁ Á ÁO interactions, leading to chains of molecules.
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For the biological activity of diterpenoid/norditerpenoid alkaloids, see: Hardick et al. (1996); Jeyaraman et al. (1981) . For similiar structures, see: Parthiban et al. (2008a,b,c,d,e) . For puckering parameters, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ).
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2,4-Bis(4-chlorophenyl)-3-azabicyclo[3.3.1]nonan-9-one P. Parthiban, V. Ramkumar, M. S. Kim, S. Kabilan and Y. T. Jeong
Comment
The widespread diterpenoid/norditerpenoid alkaloids posses the 3-azabicyclo [3.3.1]nonane pharmacophore, and as a consequence, the above alkaloids having broad spectrum of biological activities (Jeyaraman et al., 1981; Hardick et al., 1996) .
Hence, the synthesis and stereochemistry of 3-azabicyclononan-9-ones are more important in recent days (Parthiban et al., 2008a,b,c,d,e) . A study of torsion angles, asymmetry parameters and least-squares plane calculation shows that the piperidine ring adopts near ideal chair conformation with the deviation of ring atoms N1 and C8 from the C1/C2/C6/C7 plane by -0.642 (3)Å and 0.712 (3)Å, respectively, Q T =0.607 (2)Å, q(2)=0.044 (2)Å and q(3)=-0.606 (2)Å, θ=175.8 (2)°. whereas the cyclohexane ring deviate from the ideal chair conformation; the cyclohexane atoms C4 and C8 deviate from the C2/C3/C5/ C6 plane by -0.557 (2)Å and 0.710 (3)Å, respectively, Q T =0.560 (2) Å, q(2)=0.117 (2)Å and, q(3)=-0.548 (2)Å, θ=167.9 (2)°. (Cremer & Pople, 1975) . Hence, the title compound C 20 H 19 Cl 2 NO, exists in double chair conformation with equatorial dispositions of the para chlorophenyl groups with the torsion angles of C8-C2-C1-C9 and C8-C6-C7-C15 are 177.88 (4)° and -179.01 (4)°, respectively. The aryl groups are oriented at an angle of 31.33 (3)° to each other.
Experimental
In a warm solution of ammonium acetate (0.075 mol) in 50 ml of absolute ethanol, a mixture of cyclohexanone (0.05 mol) and para chlorobenzaldehyde (0.1 mol) was added and gently warmed with stirring on a hot plate till the yellow color was formed during the mixing of the reactants and cooled to room temperature. Then 50 ml of ether was added and allowed to stir over night at room temperature. Thus the obtained crude azabicyclic ketone was separated by filtration and washed with 1:5 ethanol-ether mixture till the solid became colorless. Recrystallization of the compound from ethanol gave X-ray diffraction quality crystals of 2,4-bis(4-chlorophenyl)-3-azabicyclo[3.3.1]nonan-9-one.
Refinement
Nitrogen H atoms were located in a difference Fourier map and refined isotropically. Other hydrogen atoms were fixed geometrically and allowed to ride on the parent carbon atoms, with aromatic C-H =0.93Å, aliphatic C-H =0.98Å and methylene C-H=0.97Å. The displacement parameters were set for phenyl, methylene and aliphatic H atoms at U iso (H)=1.2U eq (C). (7) 0.0015 (7) C2 0.0440 (9) 0.0329 (8) 0.0532 (9) −0.0007 (7) 0.0278 (8) −0.0020 (7) C3 0.0591 (11) 0.0489 (10) 0.0498 (10) −0.0103 (9) 0.0221 (9) −0.0051 (8) C4
0.0413 (10) 0.0552 (12) 0.0634 (12) −0.0046 (8) 0.0100 (9) −0.0021 (10) C5 0.0407 (9) 0.0473 (10) 0.0750 (13) −0.0100 (8) 0.0279 (9) −0.0112 (9) C6 0.0462 (9) 0.0304 (8) 0.0578 (10) −0.0030 (7) 0.0312 (8) 0.0018 (7) C7 0.0387 (8) 0.0317 (7) 0.0458 (9) 0.0003 (6) 0.0218 (7) 0.0016 (7) C8 0.0401 (8) 0.0273 (7) 0.0514 (9) −0.0059 (6) 0.0219 (7) −0.0053 (7) C9 0.0470 (9) 0.0327 (8) 0.0530 (9) −0.0049 (7) 0.0298 (8) −0.0023 (7) C10 0.0526 (11) 0.0557 (11) 0.0635 (11) 0.0042 (9) 0.0334 (9) 0.0110 (9) 
